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PURPOSE: To obtain the composition which is useful as part <<p> k "\p/ j 

items in electric appliances because of its excellent flame «r». car;; 

retardancy, thermal stability, heat resistance, toughness, shock 

resistance and electric properties by admixing a specific 

bromine flame retarder, a flame retardant auxiliary a filler and an K :r I 

antioxidant to a polypropylene (PP) resin. I 

CONSTITUTION: The composition comprises (A) 100 pts.wt. of - o * * 

a polypropylene resin, (B) 20 to 60 pts.wt. of a bromine flame 

retarder of more than 30wt.% bromine content represented by u 

the formula I (R is O, 1-6C alkylene, i and j are 0 to 5), (C) 5 to ch.i^iW 

30 pts.wt. of antimony trioxide, (D) 0 to 150 pts.wt. of inorganic [ 

filler such as talc, silica or the like, (E) 0.01 to 3 pts.wt. of a Lura-cor 

phenolic antioxidant such as a compound of the formula II, (F) 1 

0.01 to 3 pts.wt. of a sulfur antioxidant such as a compound of 

the formula III (R1 is 10 to 20 C alkyl) and (G) 0.01 to 3 pts.wt. 

of a phosphite antioxidant of a compound of the formula IV. QH c CJj Q 

h - c " d <o [ .; c ><c^o> p - c<,ah - * 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] Polypropylene resin It is (A) to the 100 weight sections. The following general formula (I) The 
bromine system flame retarder 20 of 30 % of the weight or more of bromine content shown - 60 weight 
sections, [Formula 1] 

( i ) 

(Br), (Br)i 



(R shows the alkylene group of oxygen or the carbon atomic numbers 1 -6 among a formula, and i and j are 
the integers of 0-5.) (B) An antimony trioxide 5 - 30 weight sections, (C) Inorganic bulking agents 0-150 
The weight section and (D) A phenolic antioxidant 0.01-3 weight sections, (E) The sulfur system 
antioxidant 0.01 - 3 weight sections, and (F) Fire-resistant polypropylene resin constituent excellent in the 
thermal stability which comes to contain the phosphite system antioxidant 0.01-3 weight sections. 
[Claim 2] Furthermore, polypropylene resin It is (G) to the 100 weight sections. Fire-resistant polypropylene 
resin constituent excellent in the thermal stability according to claim 1 which comes to blend a higher fatty 
acid or its metal salt 0.01 - 3 weight sections. 

[Claim 3] Furthermore, polypropylene resin It is (H) to the 100 weight sections. Fire-resistant polypropylene 
resin constituent excellent in the thermal stability according to claim 1 or 2 which comes to blend the 
halogen catcher 0.01 - 5 weight sections. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fire-resistant polypropylene resin constituent which has 
the outstanding thermal stability. Furthermore, it is related with the polypropylene resin constituent 
excellent in thermal resistance, toughness, shock resistance, an electrical property, thermal stability, and fire 
retardancy in detail. 
[0002] 

[Description of the Prior Art] Polypropylene is excellent in thermal resistance, toughness, and an electrical 
property, and is widely used in fields, such as an automobile and an electrical part. However, it has the fault 
that polypropylene tends [ very ] to burn, various legal restrictions arise with expansion of an application, 
and advanced fire retardancy has been required. For example, in the U.S., the advanced fire retardancy of V- 
0 of UL or V-l is required from the components of almost all home electronics. 

[0003] Generally flameproofing of such polypropylene is performed to resin by the approach of adding a 
flame retarder, and it is used by the organic halogenated compound as a flame retarder, for example, using it 
together with the antimony trioxide of a fire-resistant assistant. However, it is easy to be influenced of heat, 
a surface state gets worse by high temperature processing, and the fire-resistant polypropylene which added 
these organic halogenated compounds has yellowing or the mechanical characteristic of mold goods, and the 
problem of causing the fall of toughness or impact strength especially. 



[Problem(s) to be Solved by the Invention] This invention solves said technical problem, and it aims at 
offering the flame-retardant-resin constituent which was further excellent also in thermal stability, 
maintaining the physical properties which were excellent as polypropylene resin. 
[0005] 

[Means for Solving the Problem] That this invention person etc. should solve the above-mentioned technical 
problem Thermal resistance, toughness, shock resistance, Blending a specific bromine system flame retarder 
and a specific antimony trioxide with polypropylene resin, and giving advanced fire retardancy to it, as a 
result of inquiring wholeheartedly in order to obtain the polypropylene resin constituent excellent in an 
electrical property, thermal stability, and fire retardancy A header and this invention were reached 
[ excelling also in thermal stability and excelling also in thermal resistance, toughness, shock resistance, and 
an electrical property moreover, and ] by using together a phenolic antioxidant, a sulfur system antioxidant, 
and a phosphite system antioxidant, and adding. Furthermore, it found out that thermal stability improved 
further according to concomitant use of a higher fatty acid or its metal salt, and a halogen catcher. 
[0006] That is, this invention is polypropylene resin. It is (A) to the 100 weight sections. The following 
general formula (I) The bromine system flame retarder 20 of 30 % of the weight or more of bromine content 
shown - 60 weight sections, [0007] 
[Formula 2] 



(Br), (Br) j 

[0008] (R shows the alkylene group of oxygen or the carbon atomic numbers 1-6 among a formula, and i 
and j are the integers of 0-5.) (B) An antimony trioxide 5 - 30 weight sections, (C) Inorganic bulking agents 
0-150 The weight section and (D) A phenolic antioxidant 0.01 - 3 weight sections, (E) The sulfur system 
antioxidant 0.01 - 3 weight sections, and (F) It is related with the fire-resistant polypropylene resin 
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constituent excellent in the thermal stability which comes to contain the phosphite system antioxidant 0.01 - 
3 weight sections. 

[0009] As polypropylene resin used in this invention, the random of alpha olefins, such as a homopolymer 
of a propylene, ethylene, and a butylene, and a propylene, block copolymers, or those mixture are 
mentioned. 

[0010] Bromine system flame retarder used for this invention (A) The following general formula (I) It is 

shown. 

[0011] 

[Formula 3] 



[0012] (R shows the alkylene group of oxygen or the carbon atomic numbers 1-6 among a formula, and i 
and j are the integers of 0-5.) As an alkylene group, a methylene group or ethylene is desirable. Moreover, it 
is 30 % of the weight or more, and at less than 30 % of the weight, the fire-resistant effectiveness of 
bromine content is not enough, and is not desirable. Bromine system flame retarder (A) Loadings are 
polypropylene resin. It is 20 - 60 weight section to the 100 weight sections. Since the mechanical property of 
a constituent is spoiled, toughness and impact strength fall and an electrical property is also further reduced 
if fire-resistant effectiveness of loadings exceeds 60 weight sections rather than they are [ and ] enough in 
under 20 weight sections, it is not desirable. 

[0013] Antimony trioxide used for this invention (B) A commercial item common as a fire-resistant 
assistant is used, although the antimony trioxide is powdered — the mean particle diameter 0.2-5.0 mum it is 
— things are desirable. Loadings are polypropylene resin. It is 5 - 30 weight section to the 100 weight 
sections. Antimony trioxide (B) Bromine system flame retarder (A) Bromine system flame retarder which 
showed the synergism and the amount of an antimony trioxide added 1/6-2/1 Fire-resistant effectiveness 
serves as max in an amount. 

[0014] Inorganic bulking agent used for this invention (C) It adds as occasion demands, and it is for raising 
the mechanical characteristics of a constituent, such as rigidity, and thermal resistance, and various additives 
can be used according to the purpose. For example, bulking agents, such as bulking agents, such as bulking 
agents, such as granular talc, a silica, clay, a kaolin, diatomite, a glass bead, and a calcium carbonate, a 
fibrous glass fiber, carbon fiber, and a whisker, a tabular glass flake, and a mica, are mentioned, and either 
independent use or two or more sorts of concomitant use are possible for these inorganic bulking agents. 
Loadings are polypropylene resin. As opposed to the 100 weight sections They are below the 150 weight 
sections. Since the fluidity of a constituent will fall and a moldability will worsen if the 1 50 weight sections 
are exceeded, it is not desirable. 

[0015] Phenolic antioxidant used for this invention (D) If it carries out Tetrakis shown by the following 
formula (II) although not restricted especially [Methylene 3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate] 
Methane, The following formula (III) Octadecyl -3 shown - (3, 5-G t-butyl-4-hydroxyphenyl) Propionate, 3, 
9-screw [2-[3-(3-t-butyl-4-hydroxy-5-methylphenyl)-PUROPIONIROKISHI]-l and 1-JIMECHI ethyl] -2, 4 
and 8, and 1 0-tetraoxaspiro [5, 5] which are shown by the following formula (IV) An undecane etc. is 
desirable. 




(Br), 



(Br) 



( I ) 



[0016] 
[Formula 4] 



HO 




CH 2 CH 2 C0CH 2 
II 
0 



4 



c 



(II) 




[0017] 
[Formula 5] 



(III) 
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[0018] 
[Formula 6] 
H 3 C 



/ v I /0-CH 2 

H0-<OVCH 2 CH2C0CH 2 -C-CH 

^ II I ^O-CH 



0 



CH, 




(IV) 



[0019] Either independent use or two or more sorts of concomitant use are possible for these phenolic 
antioxidants. Loadings are polypropylene resin. It is 0.01 - 3 weight section to the 100 weight sections. 
Thermal stability with loadings sufficient in under the 0.01 weight section is not obtained, but even if it 
exceeds 3 weight sections, there is no improvement in thermal stability. 

[0020] sulfur system antioxidant (E) used for this invention ****** - although not restricted especially 
the following general formula (V) The compound shown is desirable. 
[0021] 
[Formula 7] 
0 



CH 2 CH 2 C0R' 



CH 2 CH 2 C0R' 



(V) 



[0022] (R* shows the alkyl group of the carbon atomic numbers 10-20 among a formula.) Lauryl, tridecyl, 
Millis Chill, stearyl, etc. are mentioned as an alkyl group of the carbon atomic numbers 10-20 expressed 
with R'. Either independent use or two or more sorts of concomitant use are OK as these sulfur system 
antioxidants. Loadings are polypropylene resin. It is 0.01 - 3 weight section to the 100 weight sections. 
Thermal stability with loadings sufficient in under the 0.01 weight section is not obtained, but even if it 
exceeds 3 weight sections, there is no improvement in thermal stability. 

[0023] phosphite system antioxidant (F) used for this invention ♦*****__ cyclic neopentane tetrailbis shown 
by the following formula (VI) although not limited especially (octadecyl phosphite) The following formula 
(VII) Cyclic neopentane tetrailbis (2, 4-G t-buthylphenyl phosphite) shown etc. -- it is desirable. 
[0024] 



[Formula 8] 

h 87 Ci,o-p; 



0H 2 C 
0H 2 C 



CH 2 0 
CH 2 0 



P~0C 1 8H3 7 



(VI) 



[0025] 
[Formula 9] 




0-P 



OH2C 
OH2C 



CH 2 0 
CH 2 0 



(VII) 



[0026] Either independent use or two or more sorts of concomitant use are possible for these phosphite 
system antioxidants. Loadings are polypropylene resin. It is 0.01 - 3 weight section to the 100 weight 
sections. Thermal stability with loadings sufficient in under the 0.01 weight section is not obtained, but even 
if it exceeds 3 weight sections, there is no improvement in thermal stability. 

[0027] Although it is not indispensable especially in this invention, they are a higher fatty acid or its metal 
salt (G). And halogen catcher (H) By adding further, it is possible to raise thermal stability further. 
[0028] The higher fatty acid used for this invention, or its metal salt (G) About a higher fatty acid, the 
carboxylic acid of the saturation of the carbon atomic numbers 1 0-20 or partial saturation is desirable. For 
example, a lauric acid, a myristic acid, a palmitic acid, stearin acid, arachidic acid, a saturation monovalence 
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carboxylic acid like behenic acid, oleic acid, linolic acid, and a partial saturation monovalence carboxylic 
acid like a linolenic acid can be mentioned. About the metal salt of a higher fatty acid, it is a salt with 
metals, such as the above-mentioned higher fatty acid, a potassium, sodium, aluminum NIRUMU, 
magnesium, barium, calcium, a lithium, and zinc. Either independent use or two or more sorts of 
concomitant use are OK as these higher fatty acids or the metal salt of those. The zinc salt of the effect on 
physical properties or a mold-release characteristic to a higher fatty acid, a calcium salt, barium salt, and 
especially magnesium salt are desirable. Loadings are polypropylene resin. It is 0.01 - 3 weight section to 
the 100 weight sections. 

[0029] Halogen catcher used for this invention (H) Although not restricted especially, what contains the 
zeolite shown by the following general formula (VIII) or the hydrotalcite shown by the following general 
formula (IX), for example is desirable. 

Na20-aluminum203, 2Si02, andxH20 (VIII) Mgl-aAla (OH) 2(C03) a/2, andyH20 (IX) (number and y 
which number [ of 0-6 ] and a become 0<a<=0.5 in x show number of 0-5 among formula.) loadings are 
polypropylene resin. It is 0.01 - 5 weight section to the 100 weight sections. 

[0030] In addition, the additive currently generally used if needed, for example, a crystalline-nucleus agent, 
light stabilizer, an ultraviolet ray absorbent, lubricant, a release agent, a plasticizer, a coloring agent, etc. can 
also be blended besides the above-mentioned component. 

[0031] Without needing a special means and sequence, after mixing each component to homogeneity using a 
V type tumbler etc. within the limits of the above-mentioned blending ratio of coal, an extruder is used for 
the method of obtaining the polypropylene resin constituent in this invention, it carries out melting mixing, 
and can be manufactured, for example. Moreover, the resin constituent obtained by doing in this way is 
usually fabricated by the product by well-known injection molding, well-known extrusion molding, etc. 
[0032] 

[Example] An example is given to below and this invention is concretely explained to it. In addition, the 
performance evaluation of a constituent was performed by the approach shown below. 
[0033] Flammability is Underwriters Laboratories in the U.S. (UL) Standardized subject No. 94 
(abbreviated-name UL-94) It is based and is die-length [ of 5 inches ] x width of face. It carries out using a 
test piece with a 1/2 inch x thickness of 1/16 inch, and they are 94V-0, 94V-1, 94V-2, and BN (Burning) as 
a flame resistance class. It divided into four steps and judged. 

[0034] Tensile strength and **** ductility ASTM D638 and bending elastic modulus ASTM D790 and Izod 
impactive strength ASTM D256 (width-of-face 1/4" a notch, 23-degree-C measurement) Thermal resistance 
It measured using the examining method based on ASTM D648 (18.56kg/cm2 of loads). Arc resistance is 
ASTM D495 as an electrical property. It measured using the based examining method. Thermal stability is a 
test piece. It judged with discoloration of the test piece after leaving it for seven days in a 150-degree C 
thermostat, or the retention of tensile strength. 

[0035] One to examples 1-6 and example of comparison 5 polypropylene, and general formula (I) It mixes 
at the bromine system flame retarder shown, an antimony trioxide, a phenolic antioxidant, a sulfur system 
anti-oxidant, a phosphite system anti-oxidant, and a rate that showed the inorganic bulking agent in Table 1 
further according to the metal salt of a higher fatty acid, a halogen catcher, and the need, and is a cylinder 
temperature. It pelletized with 200-degree C 40mmphi extruder. This pellet is used and it is a cylinder 
temperature. The test piece was created with the 200-degree C injection molding machine. The result of the 
performance evaluation of these constituents was shown in Table 1 . 

[0036] Moreover, it evaluated similarly about what added the flame retarder of the loadings of this invention 
out of range as an example of a comparison, and the thing which does not add an antioxidant. 
[0037] As polypropylene, MI used J903HK by Ube Industries, Ltd. of 3. a bromine system flame retarder - 
general formula (I) setting - R oxygen ~ it is - i and - The decabromodiphenyl ether of j= 5, and R 
ethylene - it is - i and - Ethylene screw of j= 5 (PENTA bromobenzene) It was used. In a phenolic 
antioxidant, it is tetrakis. [Methylene 3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate] In methane and a 
sulfur system anti-oxidant, it is a general formula (V). It sets and R' is cyclic neopentane tetrailbis in the 
distearyl -3 of a stearyl radical, 3'-thiodipropionate, and a phosphite system anti-oxidant. (octadecyl 
phosphite) It was used. Calcium stearate was used for the metal salt of a higher fatty acid. In a halogen 
catcher, it is Sankyo Organic Chemicals MC63A as a hydrotalcite system compound stabilizer. It was used. 
Talc was used for the inorganic bulking agent. 
[0038] 
[Table 1] 
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[0039] The constituent of this invention is excellent also in thermal stability, and it not only has the 
advanced fire retardancy of UL V-0, but has the high engine performance in various properties, such as 
thermal resistance, toughness, impact strength, and an electrical property, so that clearly from Table 1. 
[0040] On the other hand, as shown in the example of a comparison, what does not contain the antioxidant 
of the example 1 of a comparison at all is inferior to thermal stability, and inferior to thermal stability also in 
the thing lacking in the phosphite system antioxidant or sulfur system antioxidant which is one of the 
antioxidants of the examples 2 and 3 of a comparison. Although what has the addition of the bromine 
system flame retarder of the examples 4 and 5 of a comparison fewer than the range of this invention has 
high thermal stability ability, it is inferior to fire retardancy and, as for more things than the range of this 
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invention, thermal stability or an electrical property falls. 
[0041] 

[Effect of the Invention] The resin constituent of this invention is excellent in thermal stability, and 
excellent also in thermal resistance, toughness, impact strength, and an electrical property while it has 
advanced fire retardancy. This resin constituent is useful as ingredients, such as components of an electric 
product. 



[Translation done.] 
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